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Seclion: 


Section 1. (1 point each) 

Marl* the fallowing statements with IVup if they 
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true tmd False otherwise 
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-p, . . . . nrnve , hat the following language is non-regular f. - {a p f 

The pLiLnpmg t^iuinn can be uk?o to prove mat uiv 

p is a prtTtie number}. 

The luwuw, I - {» e K6|* < l»l »«l 9 71 - ») usi " s * "®"‘“ otpmaon - 

NondeKrmmttm Is useless siD<* ever, NFA c» t* lepnsM"* 1 >»’ “ DF * 

r r ii« 1 Jt every « is followed by at most two b^s) i& 

Th** language i = fur € ; tu tans at ]em»i 3 o ^ 

regular . 

Given two regular languages £1 and £ s , the language - i^ULi)" is also Tegular. 

The grammar S — * aS [ au A’|«oiiS | A ;.4 — > A|M.4 is a regular graaimM 
Every regular language can be generated by a rigid-linear grammar. 

The language L = :ti,m> D) is regular. 

The following grammar S -> aS\Shbb[b represents the language L - l i o r, b 3Tl+1 : « > 0}- 

Tbe regular expression generates the language that Cflsjt&ins all strings with an even 

number .oUs arid an odd number of 1 5. ^ i\ \ o O ) j vj.Hn tttn au*'btr of- ^ 

” — andl odd fl(/f<vbcr I'S btilf Ct-n'l “jO'V'Ati 

Section 2. (5 points each) Uj fk-s &*<jr , T, t i.™ ^ e ,^ e 

c«<f i+rm'j ar, even number ot fol,h»*i 

b'A ocJ<J number o£ 1*1 ( 


I. Consider the following language 

L — {u E {a r iy* : tu starts and ends with different letters}, 


'E.firo'V treifct [ 


Show that L is a regular language. 




f 

a o 



we Cars Drc*w VjPk 
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b c\ Ca ca ab ^ 
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1 AlfrurTM’ l)|.u thv ^iPlbqtn III ft wur.S u HV" |flH 
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i, (j l k- I 
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L =■ ■ □ ■+■ ffil 
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Section 1. (1 point each) 

d False otherwise. 

Mark the following statements with True if they aie tr f or m A 

CP> A grammar G = ( V,T,S,P ) is context-free if all productions have 
^ and x 6 T*. , its productions using a deriva i 

F A grammar is ambiguous if you can derive two different words iom 

tree or a left-most derivation or a right-most derivation. ^ eliminate unit and 

Brute force can be used for parsing and answering the membership que 

A productions from the grammar. , at „ t e and 

e j v NPDA moves into a nn 

Every NPDA has a stack, and words are only accepted when the 

the stack is empty. 

The grammar S — > - aS6|a& is equivlant to S — » aAb, A — * aAb\X- 
The intersection of two context free grammars is always context free. 

The language L = {vnu : w € {0, 1}+} can be accepted by a Turing machine . 

£jp Any context free grammar can be converted to an NPDA that accepts the same language. 

-f The grammar S -*■ aSbbb\b generates the language L = {a n b 3n+1 : n > 0}. 
j- The language L(a*b*aa{a + b )*) can be accepted by a Turing machine. 

Section 2. (5 points each) 





JL 


l. 


Consider the following language 


Prove that this language is context-free 


L = [a n b e : > 0}. 

V\ * ' 

3 << £$ S> 1 
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<S\bbb 




bbbbb ^lobbbio 
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c^bbbbbb 
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C\ cl^bbb bbb 

c\ c\ >. bbV>b bb 
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2. Show that the following grammar is ambiguous. 
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ASD\ab\SS 

a^4|A 

bB\X 
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vO •= a k=> 


“Z V c Hrc S^W'C oOCY <J 

U* Cs>^\sA^v\o\/\<^ 


O q 

I b 


3. A signal is received in a remote weather station. The signal contains a sequence of n bits.. In order to 
check if the signal contains errors the sending station encodes it so that the number o f 0 s is alway s 
twice the number o f l’s. 

Construct an NPDA that will check weather a given sequence of bits is acceptable or not according to 
this error checking scheme. Show your work and list your assumptions, if any. 

to.cf chi - 2 >'4 

a,-*, ,ho 



2 



4. Convert, the following context-free grammar to an equivalent NPDA that accepts the same language. 

S -> aaAB\bSb 
A -4 bA\C 

0 to SNF B 

, cvq bA fe \ Oj/CQ | bSb 

bA | C 

<^b \ b B e\ \ q ~ t/ ** 
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ab\b 


B 


C 





X/ ~2-> 




A b A 1 ^ I Jo 

c '-i, caIcI b 



^ /4B \ bSXg. 


s — 

A — * b A / $ V fe 1 1 

B. — » q I b B-Xa | ^ 

=i y t I ^ 

X* — >a 
Xfc> — * b> 


^S/XaA 6 

t/ S/*5V b 
b, A / A 

A / A / Xfa 

b / A / ^ 

^ / £>/ Xg BX / 

b / B ^ 6> ^ A 

<%/ 8 s \ 


«WC/ Vb 
b/ C/ A 


^ A > X. 

*>' X b / X 


^ i i i n *w < ■■■■ n ■ i hm» a ' p ' 

— _/5. Construct a Turing machine that accepts the following language. 

L = {a n b n+m c m :n,m> 0} 



41' ft 
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C\0\ bbb bbtii Ccctq 

x* ujja liana 


aci^i bbbbb CC 

XXX 


bbbbbbK.ee 

x*xX^W zX 


^ei V^sbto CC 

ay aa zx 
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